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Summary of Test Results
FCC Rules Test Items Measured Result
15.207 Conducted Emissions N/A N/A
15.249(a) Field Strength of Fundamental Meet the requirement of limit Pass
Field Strength of Harmonicsand Emissions
15.247(a)(d) [Radiated outside ofthe Specified Frequency [Meetthe requirement of limit Pass
Bands
15.203 Antenna Requirement Meet the requirement of limit Pass
Note: The EUT consumesDC power, therefore, conducted emission isnot applicable.
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1

General Description

1.1.1 Specification of the Equipment under Test (EUT)

RF General Information

Frequency Range . Channel

(MH2) Modulation Ch. Freq. (MHz) Channel Number Bandwidth (MHz)

2400-2483.5 FSK 2408-2474 1-34 [34] 2
1.1.2 Antenna Details
Ant. No. Type Gain (dBi) Connector
1 PCB -1.5532 N/A

1.1.3 EUT Operational Condition
Supply Voltage O AC mains X DC
Type of DC Source O Internal DCsupply |O External DCadapter|X 3Vdcfrom batteries

Note: The equipment testsare performed using a new battery.

1.1.4 Accessories
N/A

1.1.5 Channel List

Frequency band (MHz) 2400~2483.5
Channel FreE:\q/luHle;cy Channel Fr?&Lll_'ezr;cy Channel Fr?&Lll_'ezr;cy Channel Fr(?,(\qALL'le)]cy
1 2408 11 2428 21 2448 31 2468
2 2410 12 2430 22 2450 32 2470
3 2412 13 2432 23 2452 33 2472
4 2414 14 2434 24 2454 34 2474
5 2416 15 2436 25 2456 — —
6 2418 16 2438 26 2458 - -
7 2420 17 2440 27 2460 a— —
8 2422 18 2442 28 2462 — —
9 2424 19 2444 29 2464 --- —--
10 2426 20 2446 30 2466 - —
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1.2 Local Support Equipment List
Support Equipment List
No. | Equipment Brand Model S/N FCC ID Signal cable / Length (m)
1 — — — — — —
1.3 Test Setup Chart

Test Setup Diagram

EUT
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1.4 The Equipment List
Test Item Radiated Emission
Test Site 966 chamberl / (03CHO1-WS)
Instrument Manufacturer Model No. Serial No. Calibration Date Calibration Until
3m semi-anechoic CHAMPRO SAC-03 03CHO1-WS Jan. 04, 2013 Jan. 03, 2014
chamber
Spectrum Analyzer R&S FSV40 101498 Jan. 24, 2013 Jan. 23, 2014
Receiver ROHDE&ZSCHWAR ESR3 101658 Jan. 28, 2013 Jan. 27, 2014
Bilog Antenna SCHWARZBECK VULB9168 VULB9168-522 Jan. 11, 2013 Jan. 10, 2014
Horlg'f\i‘é%‘”a SCHWARZBECK BBHA 9120 D | BBHA 9120 D 1096 |  Feb. 18, 2013 Feb. 17, 2014
Holrgérxgg”a SCHWARZBECK BBHA 9170 BBHA 9170517 Jan. 14, 2013 Jan. 13, 2014
Amplifier Burgeon BPA-530 100219 Nov 28, 2012 Nov 27, 2013
Amplifier Agilent 83017A MY39501308 Dec. 18, 2012 Dec. 17, 2013
RF Cable HUBER+SUHNER SUCOFLEX104 MY16014/4 Dec. 25, 2012 Dec. 24, 2013
RF Cable HUBER+SUHNER SUCOFLEX104 MY16019/4 Dec. 25, 2012 Dec. 24, 2013
RF Cable HUBER+SUHNER SUCOFLEX104 MY16139/4 Dec. 25, 2012 Dec. 24, 2013
RF Cable-R03m Woken CFD400NL-LW CFD400NL-001 Dec. 25, 2012 Dec. 24, 2013
RF Cable-R10m Woken CFD400NL-LW CFD400NL-002 Dec. 25, 2012 Dec. 24, 2013
control EM Electronics EM1000 60612 N/A N/A
Note: Calibration Interval of instruments listed above is one year.
Loop Antenna R&S HFH2-Z22 100330 Nov 15, 2012 Nov 14, 2014
Amplifier MITEQ AMF-6F-260400 9121372 Apr. 19, 2013 Apr. 18, 2015
Note: Calibration Interval of instruments listed above is two year.
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Test Item RF Conducted

Test Site (THOL-WS)

Instrument Manufacturer Model No. Serial No. Calibration Date Calibration Until
Spectrum Analyzer R&S FSV 40 101063 Feb. 18, 2013 Feb. 17, 2014
TENCI:Z&:,\;J B'YIIEIF? Ty GIANT FORCE GCT-225-40-SP-SD MAF1212-002 Nov 29, 2012 Nov 28, 2013

Power Meter Anritsu ML2495A 1241002 Oct. 15, 2012 Oct. 14, 2013

Power Sensor Anritsu MA2411B 1027366 Oct. 24, 2012 Oct. 23, 2013
Signal Generator R&S SMB100A 175727 Jan. 14, 2013 Jan. 13, 2014
Radio
Communication Anritsu MT8820C 6201240341 Mar. 13, 2013 Mar. 12, 2014
Analyzer
Wideband Radio
Communication R&S CMW500 106070 Jan. 29, 2013 Jan. 28, 2014
Tester
Bluetooth Tester R&S CBT 100959 Jan. 09, 2013 Jan. 08, 2014
MXG-B RF Vector .
Signal Generator Agilent N5182B MY53050081 Apr. 19, 2013 Apr. 18, 2014
Note: Calibration Interval of instruments listed above is one year.

1.5 Test Standards
According to the specificationof EUT, the EUT must comply with following standardsand KDB documents.

47 CFR FCC Part15.249
ANSI C63.10-2009

Note: The EUT hasbeen tested and complied with FCC part 15B requirement. FCC Part 15B test results are
issued to anotherreport.

1.6 Measurement Uncertainty

ISO/IEC 17025 requires that an estimate of the measurement uncertainties associated with the emissions test
results be included in the report. The measurement uncertainties given below are based on a 95% confidence

level (based on a coverage factor (k=2)

Measurement Uncertainty

Parameters Uncertainty
AC conducted emission +2.43 dB
Radiated emission +2.49 dB
Report No.: FR362801 Page : 8 of 20

Report Version: Rev 01



International Certification Corp.

No. 3-1, Lane 6, Wen San 3rd St., Kwei Shan Hsiang, Tao Yuan Hsien 333, Taiwan, R.O.C.
Tel: 886-3-271-8666 Fax: 886-3-318-0155

2 Test Configuration
2.1 Testing Condition

Test Item Test Site Ambient Condition Tested By
Radiated Emissions 03CHO01-WS 25°C /1 65% Aska Huang
RF Conducted THO1-WS 25°C /1 65% Aska Huang

» FCC site registration No.: 657002
» IC site registration No.: 10807A-1

2.2 The Worst Test Modes and Channel Details

. Test Frequency . .
Test item Mode (MH2) Test Configuration
Field Strength of Fundamental FSK 2408, 2440, 2474
Radiated Emissions (below 1GHz) FSK 2474
Radiated Emissions (Above 1GHz) FSK 2408, 2440, 2474
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3 Transmitter Test Results
3.1

This section includes field strength of fundamental, field strength of harmonics and emissions radiated outside
of the operating frequency bands.

Radiated Emission

3.1.1 Limit of field strength of fundamental and field strength of harmonics

Fundamental Frequency

Field strength of fundamental
(milliv olts/meter)

Field strength of harmonics
(microv olts/meter)

902-928 MHz 50 50
2400-2483.5 MHz 50 500
5725-5875 MHz 50 500
24.0-24.25 GHz 250 2500

3.1.2

Limit of Unwanted Emissions

Emissions radiated outside of the spedified frequency bands, except for harmonics, shall b e attenuated by at
least 50 dB belowthelewel of the fundamental or to the general radiated emission limitsin §15.209, whichever
isthe lesser attenuation.

Radiated emission limits in §15.209

Frequency Range (MHz)| Field Strength (uV/m) |Field Strength (dBuV/m)| Measure Distance (m)
0.009~0.490 2400/F(kHz) 48.5 -13.8 300
0.490~1.705 24000/F(kHz) 33.8-23 30

1.705~30.0 30 29 30
30~88 100 40 3
88~216 150 43.5 3
216~960 200 46 3
Above 960 500 54 3

Note 1:

Qusai-Peakv alue is measured for frequency below 1GHz exceptfor 9—90 kHz, 110-490 kHz frequency band. Peak and
av eragevalue are measuredforfrequency above 1GHz. The limit on average radiofrequency emission is as above table.
The limit on peak radio frequency emissions is 20 dB abov e the maximum permitted average emission limit

Note 2:

Measurements may be performed at a distance other than what is specified provided. When performingmeasurements at
a distance other than that specified, the results shall be extrapolated to the specified distance using an extrapolation
factor as below, Frequency at or abov e 30 MHz: 20 dB/decade Frequency below 30 MHz: 40 dB/decade.
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3.1.3 Test Procedures

1. Measurement is made at a semi-anechoic chamber that incorporates a turntable allowing a EUT
rotation of 360°. A continuously-rotating, remotely-controlled turntable is installed at the test site to

support the EUT and facilitate determination of the direction of maximum radiation for each EUT
emission frequency. The EUT isplaced at a heightof 0.8 m testtable above the ground plane.

2. Measurement is made with the antenna positoned in both the horizontal and vertical planes of
polaiization. The measurement antenna is vared in height (Im ~4m) abowve the reference ground plane
to obtain the maximum signal strength. Distance between EUT and antenna is3 m.

3. This investigation is perffomed with the EUT rotated 360°, the antenna height scanned between 1 m
and 4 m, and the antenna rotated to repeat the measurements for both the hoiizontal and vertical
antenna polarizations.

Note:

Radiated emission below 1GHz

120kHz measurement bandwidth of testreceiver and Quasi-peak detector is for radiated emission

Radiated emission above 1GHz/ Peak v alue
2. RBW=1MHz, VBW=3MHz and Peak detector
Note : EUTIis set to almost 100% duty cycle for test.

Radiated emission above 1GHz/ Average value
The av erage value is: Average = Peak v alue + 20log(Duty cycle) Where the duty factor is calculated from following
formula:

3 20l0g (Duty cydie) = 20log —— o228 _ 57 448
og (Duty cycle) = 20log 100 ms =-37.

Please see page 20 for plotted duty
Note : The duty cy cle is measured under normal operating mode and maximum duty cycle condition

3.1.4 Test Setup

Semi Anechoic Chamber

Radioc Absorbing Material

E
1-4m

EUT |
[ I
0.8m Antenna l -

—
Spectrum Analyzer
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3.1.5 Transmitter Radiated Unwanted Emissions (Below 1GHz)

Polarization Horizontal Test Freq. (MHz) 2440
90 Level (dBuVim}
80
70
60
FCC/CLASS-B
50
40—'
G
30 ] g
2
20
10
133{] 100. 200. 300. 400. 500. 600. 700. 200. 900. 1000
Freguency (MHz)
Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 263.77 24.89 46.80 -21.11 42.27 -17.38 Peak --- ---
2 288.82 21.63 46.89 -24.37 38.84 -16.41 Peak --- ---
3 419.94 28.43 46.88 -17.57 4l1.88 -13.17 Peask --- ---
4 444,19 26.12 46.80 -19.88 38.78 -12.58 Peak --- ---
5 A67.47 25.61 46.80 -28.39 37.79 -12.18 Peak --- ---
6 876.81 38.59 46.80 -15.41 36.39 -5.88 Peak --- ---

Note 1: Emission Level (dBuV/m)=SAReading (dBuV/m) + Factor* (dB)
*Factorincludesantenna factor, cable lossand amplifier gain

Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m)
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Polarization Vertical Test Freq. (MHz) 2440
90 Level (dBuVim)
80
70
60
FCC/CLASS-B
50
40—'
30
4 5 &
201z 3
10
133{] 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz}
Freq. Emission Limit Margin 5A Factor Remark ANT  Turn
level reading High Table
MHz dBuvV/m dBuV/m dB dBuV dB cm deg
1 35.82 20.86 40.00 -19.14 38.280 -17.34 Peak --- ---
2 44,55 16.87 408.88 -23.93 32.80 -16.73 Peak --- ---
3 263.77 18.42 46.89 -27.58 35.80 -17.38 Peak --- ---
4 419.94 22.41 46.88 -23.59 35.58 -13.17 Peak --- ---
5 511.12 21.43 46.89 -24.57 32.81 -11.38 Peak --- ---
6 626.55 23.59 46.89 -22.41 32.95 -9.36 Peak --- ---

Note 1: Emission Level (dBuV/m)=SAReading (dBuV/m) + Factor* (dB)
*Factorincludesantenna factor, cable lossand amplifier gain

Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m)
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3.1.6 Transmitter Radiated Unwanted Emissions (Above 1GHz)

Polarization Horizontal Test Freq. (MHz) 2408
117Leve| {dBuVim)
110
f
90
FCC 15C 249(2.4G)
70 ] 10
E o FCC 15C 249(2.4GAV)
m o
30
10
01{]00 4000. 6©000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 25000
Fregquency (MHz)
Freq. Emission Limit Margin SA Factor Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 2382.008 18.86 54.08 -35.94 21.38 -3.24  Average --- ---
2 2382.9@ 55.46 74.08 -18.54 58.780 -3.24 Peak -—- ---
3 2396.08 25.82 54.08 -28.18 29.01 -3.19 Average -—- ---
4 2396.08 63.22 74.00 -106.78 66.41 -3.19 Peak -—- ---
5 2498.8@ 57.77 94.08 -36.23 68.92 -3.15 Average -—- ---
6 2408.00 95.17 114.06 -18.83 98.32 -3.15 Peak -—- ---
7 4816.80 12.99 54.80 -41.81 §.70 4.29  Average -—- ---
8 4816.88 50.39 74.80 -23.61 46.18 4.29 Peak -—- ---
9 7224.88 25.17 54.08 -28.83 16.32 8.85 Average -—- ---
10 7224.88 62.57 74.08 -11.43 53.72 8.85 Peak -—- ---

Note 1: Emission Level (dBuV/m)=SAReading (dBuV/m) + Factor* (dB)
*Factorincludesantenna factor, cable lossand amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m)
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Polarization Vertical Test Freq. (MHz) 2408
11?,Leq.retl {dBuVim}
110
a0 f
FCC 15C 249(2.4G)
70
10
1 N FCC 15C 249(2.4G/AV)
50[— 3 T
30
10
131{]{]19 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 25000
Freguency (MHz)
Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 2382.9@ 1@8.57 54.98 -43.43 13.81 -3.24  Average -—- ---
2 2382.008 47.97 74.08 -26.83 51.21 -3.24 Peak -—- ---
3 2396.88 17.45 54.08 -36.55 28.64 -3.19 Average -—- ---
4 2396.9@ 54.85 74.08 -19.15 58.84 -3.19 Peak -—- ---
5 2498.008 48.70 94.08 -45.38 51.85 -3.15 Average --- ---
6 2498.0@ 86.10 114.06 -27.98 89.25 -3.15 Peak -—- ---
7 48le.88 12.78 54.80 -41.30 §.41 4.29  Average -—- ---
8 481e.8@ 50.10 74.80 -23.99 45.81 4.29  Peak --- ---
9 7224.8@ 23.52 54.98 -30.48 14.67 8.85 Average -—- ---
16 7224.908 60.92 74.08 -13.88 52.97 8.85 Peak -—- ---

Note 1: Emission Level (dBuV/m)=SAReading (dBuV/m) + Factor* (dB)
*Factorincludesantenna factor, cable lossand amplifier gain

Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m)
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Polarization Horizontal Test Freq. (MHz) 2440
11?,Leq.retl (dBuVim})
110
90
FCC 15C 249(2.4G)
70 5
A FCC 15C 249(2.4G/AV)
50
30 g
10
131{]{]{3 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 25000
Freguency (MHz)
Freq. Emission Limit Margin SA Factor  Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 2448.98 57.64 94.98 -36.36 68.65 -3.81 Average -—- ---
2 2446.98 95.84 114.06 -18.96 98.85 -3.01 Peak -—- ---
3 4880.88 13.99 54.60 -48.01 9.59 4.48  Average -—- ---
4 4880.88 51.39 74.80 -22.61 46.99 4.48  Peak -—- ---
5 73268.008 25.41 54.08 -28.59 16.48 8.93 Average --- ---
6 7320.0@ 62.81 74.00 -11.19 53.88 8.93 Peak -—- ---

Note 1: Emission Level (dBuV/m)=SAReading (dBuV/m) + Factor* (dB)

*Factorincludesantenna factor, cable lossand amplifier gain

Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m)
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Polarization Vertical

Test Freq. (MHz)

2440

Level (dBuVim

)

17
110
90
FCC 15C 249{2.4G)
70 5
p FCC 15C 249(2.4G-AV)
50
30 q
10
01000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 25000
Frequency (MHz)
Freq. Emission Limit Margin 5A Factor Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 2449.88 49.15 94.80 -44.85 52.16 -3.81  Average --- ---
2 2449.88 86.55 114.80 -27.45 89.56 -3.81 Peak --- ---
3 4880.00 13.66 54.00 -408.34 9.26 4.48  Average --- ---
4 4380.00 51.86 74.80 -22.94 45,66 4.48  Peak --- ---
5 7320.88 25.39 54.80 -28.61 16.46 8.93 Average --- ---
6 7320.80 62.79 74.88 -11.21 53.86 8.93 Peak --- ---

Note 1: Emission Level (dBuV/m)=SAReading (dBuV/m) + Factor* (dB)
*Factorincludesantenna factor, cable lossand amplifier gain

Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m)
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Polarization Horizontal Test Freq. (MHz) 2474
117Leve| (dBuVim)
110
90
FCC 15C 249(2.4G)
70 10
l 5 FCC 15C 249(2.4G-AV)
50
30
10
1:31{]{]{1 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 25000
Freguency (MHz)
Freq. Emission Limit Margin 5A Factor Remark ANT  Turn
level reading High Table
MHz dBuvV/m dBuV/m dB dBuV dB cm deg
1 2474.88 57.86 94.80 -36.14 68.73 -2.87 Average --- ---
2 2474.88 95.26 114.89 -18.74 98.13 -2.87 Peak --- ---
3 2484.80 18.56 54.80 -35.44 21.39 -2.83 Average --- ---
4 2484.88 55.95 74.80 -18.85 58.78 -2.83 Peak --- ---
5 2487.88 19.38 54.00 -34.78 22.12 -2.82 Average --- ---
6 2487.88 56.79 74.89 -17.30 59.52 -2.82 Peak --- ---
7 4948.80 14.81 54.80 -39.99 9.49 4.52  Average --- ---
8 4948.90 51.41 74.80 -22.59 45.89 4.52 Peak --- ---
9 7422.88 25.62 54.80 -28.38 16.56 9.86  Average --- ---
1@ 7422.88 63,92 74.80 -18.98 53.96 9.86 Peak --- ---

Note 1: Emission Level (dBuV/m)=SAReading (dBuV/m) + Factor* (dB)
*Factorincludesantenna factor, cable lossand amplifier gain
Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m)
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Polarization Vertical Test Freq. (MHz) 2474
117Leve| (dBuVim)
110
90
FCC 15C 249{2.4G)
70 10
g FCC 15C 249(2.4G-AV)
50
30
10
010{]{1 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 25000
Frequency (MHz)
Freq. Emission Limit Margin 5A Factor Remark ANT  Turn
level reading High Table
MHz dBuV/m dBuV/m dB dBuV dB cm deg
1 2474.88 49.18 954.00 -44.82 52.85 -2.87 Average --- ---
2 2474.88 86.58 114.80 -27.42 89.45 -2.87 Peak --- ---
3 2484.880 11.46 54.80 -42.54 14.29 -2.83 Average --- ---
4 2484.88 48.86 74.89 -25.14 51.89 -2.83 Peask --- ---
5 2487.88 12.12 54.80 -41.88 14.94 -2.82 Average --- ---
6 2487.88 49.52 74.89 -24.48 52.34 -2.82 Peak --- ---
7 4948.80 14.23 54.88 -39.77 9.71 4.52  Average --- ---
8 4948.8@ 51.63 74.80 -22.37 47.11 4.52 Peak --- ---
9 7422.88 25.28 54.80 -28.72 16.22 9.86  Average --- ---
1@ 7422.88 62.68 74.80 -11.32 53.62 9.86 Peak --- ---

Note 1: Emission Level (dBuV/m)=SAReading (dBuV/m) + Factor* (dB)
*Factorincludesantenna factor, cable lossand amplifier gain

Note 2: Margin (dB) = Emission level (dBuV/m) — Limit (dBuV/m)

Report No.: FR362801 Page : 19 of 20
Report Version: Rev 01




International Certification Corp.
No. 3-1, Lane 6, Wen San 3rd St., Kwei Shan Hsiang, Tao Yuan Hsien 333, Taiwan, R.O.C.

Tel: 886-3-271-8666

Fax: 886-3-318-0155

Spectrum

(=)

Ref Level 97.00 dBpty
f= ALL
SisL

Odk & BWT 2ms & YBW

& RBW (CISPR) 120 kHz
300 kHz

@ 1Pk Clrw

a0 dBpy

a0 dB

D2[1]

i)

341 dB|
192.75 ps|
12.91 dBpY
L.10Z290 s

70 dBuw;

60 dBp:

50 dBpy

40 dBys

dep

it

i

0 dBuy:

1 v‘w

i umwmku“l"”ﬂ; /ﬂi'l

0 deps

L)

GF Z.434++ GHz

200.0 psf

it

Date: 268.JUN._2013 17:38:20

Spectrum 4 |

(=]

Ref Level 27.00 dBp'
f= AT
SiEL

0de & BWT 100 ms & YBW

& RBW [CISPR) 120 kHz
300 kHz

@ 1Pk Clrw

9 dBpy

&l dEpy

M1[1]

2507 dBpv
20.000 mx

T dBpy

ol dBpY

S dEpy

) dBp

20 dBuy

10 dBpv

o depy

CF 2.434++ GHz

631 pts

10.0 ms.S
e

Date: 28.JUN.2013 17:34:50

7*0.19275 ms

20log (Duty cycle) = 20log———=—~ =
100 ms

=-37.4dB

Report No.: FR362801
Report Version: Rev 01

Page : 20 of 20




